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(57) Abstract 

Modified enzymes are provided in which at least one amino acid, such as asparagine, leucine, methionine or serine, of an enzyme is 
replaced with a cysteine and the thiol hydrogen is replaced with a substituent group providing a thiol side chain selected from the group 
consisting of: a) -SR'R 2 , wherein R 1 is an alkyl and R 2 is a charged or polar moiety; b) -SR 3 , wherein R 3 is a substituted or unsubstituted 
phenyl; c) -SR 4 , wherein R 4 is substituted or unsubstituted cyclohexyl; d) -SR 5 , wherein R 5 is C10-C15 alkyl; and e) -SR 6 wherein R 6 is 
a Ci-« alkyl. Also, methods of producing the modified enzymes are provided, as well as detergent and feed additives and a composition 
for the treatment of a textile. A method for using the modified enzymes in organic synthesis is additionally provided. Further, modified 
enzymes having improved activity, altered pH profile and/or wash performance are provided. 
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Modified enzyme wherein one or more amino acid residues are 
replaced by cysteine residues, wherin the cysteine residues 
are modified by replacing the thiol hydrogen with a 
substituent group of the general formula -SR1R2 in which Rl 
is an alky! and R2 is a charged or polar moiety. 



2. Claims: 35 completely, 1 7-14 16 22-29 31-33 partially 

Modified enzyme wherein one or more amino acid residues are 
replaced by cysteine residues, wherin the cysteine residues 
are modified by replacing the thiol hydrogen with a 
substituent group of the general formula -SR3 in which R3 is 
a substituted or unsubstituted phenyl 



3. Claims: 36 completely 1 7-14 16 22-29 31-33 partially 

Modified enzyme wherein one or more amino acid residues are 
replaced by cysteine residues, wherin the cysteine residues 
are modified by replacing the thiol hydrogen with a 
substituent group of the general formula -SR4 in which R4 is 
substituted or unsubstituted cyclohexyl 
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Modified enzyme wherein one or more amino acid residues are 
replaced by cysteine residues, wherin the cysteine residues 
are modified by replacing the thiol hydrogen with a 
substituent group of the general formula -SR5 in which R5 is 
C10-15 alkyl 
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Modified enzyme wherein one or more amino acid residues 
selected from asparagine, leucine or serine are replaced by 
cysteine residues, wherin the cysteine residues are modified 
by replacing the thiol hydrogen with a substituent group of 
the general formula -SR6 in which R6 is Cl-6 alkyl. 



INTERNATIONAL SEARCH REPORT 

Information on patent tamlly members 



Patent document 
cited in search report 



Publication 
date 



Internatl Application No 

PCT/US 97/21446 



Patent family 
members) 



Publication 



WO 9116423 



31-10-1991 



EP 
FI 
US 



0528864 A 
924698 A 
5208158 A 



WO 9627671 



12-09-1996 



US 
AU 
US 



5780285 A 
5091496 A 
5741664 A 



EP 0328229 



16-08-1989 



AU 

AU 

BG 

CN 

DE 

DE 

DK 

EP 

ES 

GR 

IE 

JP 

KR 

LT 

LV 

WO 

PT 

RU 

US 

US 



629814 B 
3050189 A 
60566 B 
1036602 
68912359 
68912359 
501289 
0571049 
2061929 
3021934 



63248 B 
2503986 T 
9705249 B 
1650 A,B 
10652 
8907642 



A 
A 



89702 A,B 



2069695 
5336611 
5324653 



03- 03-1993 
16-10-1992 

04- 05-1993 



14-07-1998 
23-09-1996 
21-04-1998 



15- 10 

06- 09- 
28-08- 
25-10- 

03- 03- 
09-06- 

07- 12- 

24- 11- 

16- 12- 
31-03- 
05-04- 
22-11- 
14-04- 

25- 07- 
20-04- 
24-08- 

04- 10. 

27- 11 
09-08 

28- 06 



1992 
1989 
1995 
1989 
1994 
1994 
1989 
1993 
1994 
1997 
1995 
1990 
1997 
1995 
•1995 
•1989 
•1989 
-1996 
-1994 
1994 



F«m PCT/ISA/210 (patent tartly «noex) (July 1992) 



